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Developing a People Capability Framework to Promote Sustainability in 
Facility Management Practices 
 
Abstract: 
 
Purpose – The paper introduces an ongoing research study that aims to establish a people 
capability framework to promote the sustainability agenda in facilities management (FM) 
practices.  
Design/methodology/approach – Through a literature review, a range of factors relating to 
people capabilities in the context of sustainability endeavours is identified. A questionnaire 
survey of industry practitioners and statistical data analysis help prioritise these people 
capability factors and evaluate the role played by each factor in promoting sustainability in FM 
practices.  
Findings – Twenty-three people capability factors are identified as significant to the 
promotion of sustainability measures in FM practices. Dealing with these factors effectively 
can provide a sound basis for equipping FM professionals with the necessary knowledge, 
information on training and educational needs, and the right mindset to enhance the 
implementation of sustainability in FM practices.    
Practical implications – The research shows the importance of capabilities and skills in the 
pursuit of sustainability in professional practice. In addition, it highlights specific areas for 
improvement in the FM sector.   
Originality/value – The research links the importance of sustainability with the mindset and 
preparedness of FM practitioners. It emphasises people capabilities, in addition to 
technological advancement and financial implications, in the promotion of sustainability in the 
building industry. 
  
Keywords: Facilities management, Sustainability, Capabilities, People, Life-cycle 
 
Paper type: Research paper 
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1. Introduction 
 
As the largest energy consumer and greenhouse gas emitter, the construction industry responds to 
the agenda of sustainable development through a wide range of sustainability initiatives in the form 
of sustainable technologies, products, tools and various guidelines and regulations. The 
implementation of these initiatives helps drive the industry to not only define, plan and design more 
sustainable facilities but also to produce, construct, commission, operate and maintain facilities in 
more sustainable ways (Vanegas 2003). The sustainability agenda in the construction industry 
therefore covers the entire life-cycle of a construction project from planning, design and 
construction to operation, maintenance and demolition. 
 
Compared with ample sustainable design and construction efforts, the integration of the 
sustainability agenda in the operation and maintenance phase through facilities management (FM) 
practices requires more attention. Operation and maintenance is a crucial phase based on its impact 
on the life-cycle cost analysis (LCCA) of a building, as well as its potentially detrimental impact on 
the environment (Hodges 2005; Prasad and Hall 2004; CIOB 2004). The literature suggests that the 
implementation of sustainability measures in FM activities can bring substantial benefits such as 
reducing energy consumption and waste, while increasing productivity, financial returns and 
standing in the community (Hodges 2005; Nielsen et al. 2009; Lai and Yik 2006).  
 
To date, there is a growing interest among facility managers and building owners in pursuing 
sustainability in the management of built assets (Nielsen et al. 2009). FM personnel have a great 
capacity to define, analyse and examine sustainability issues as they are in a unique position to 
view the entire process as well as having an influence over the long life-cycle of a built facility. 
They can also bring lasting values for an organisation by developing, implementing and 
maintaining sustainable FM practices if they are armed with proper knowledge and tools (Hodges 
2005).  
 
However, due to the infancy of sustainability practices in the FM sector, few managers can embrace 
sustainability ideas holistically and implement them in their operations. Previous studies have 
identified various barriers such as the lack of knowledge, the gap between capability and skills, and 
the unwillingness of FM personnel and organisations to adopt new routines (Elmualim et al. 2010; 
Hodges 2005; Shafii et al. 2006). Specifically, the skill and capability issue in FM practice has been 
emphasised (Hodges 2005; Shafii et al. 2006; Shah 2007). The lack of sustainability knowledge, 
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knowledge chasm and challenges faced in the knowledge transfer process are highlighted in 
particular, as professional capability is vital to foster competency and support the sustainability 
agenda in an organisation (Elmualim et al. 2009; Elmualim et al. 2010; Jensen 2009; Shah 2007).  
 
Against this background, this paper discusses the preliminary findings of an ongoing study aimed at 
promoting sustainability exposure and implementation in FM practices through the improvement of 
the skills and capabilities of FM professionals. A list of potential people capabilities (PCap) factors 
that influence sustainable endeavours in the FM sector was first identified through a comprehensive 
literature review. These factors were then evaluated and prioritised through a broad questionnaire 
survey and subsequent statistical data analysis. Finally, a conceptual framework of people 
capabilities was developed to highlight the need for the systematic and coordinated enhancement of 
sustainability measures in the FM sector.  
 
2. Facilities Management and Sustainability  
 
The role of FM has been continuously growing since FM gained a progressive foothold as a 
discipline and profession within the property and construction industry starting from the late 1980s 
(Jensen 2009; Tay and Ooi 2001). The development of FM as a discipline represents a change in 
paradigm when compared to operation and maintenance which is centred on activities in buildings 
to support the core business of an organisation (Jensen 2009; Pathirage et al. 2008). The FM scope 
is now broader as it includes the real estate development and both short-term and long-term building 
use as well as the operation and maintenance of the building (Jensen 2009). Various support services 
such as financial management, change management, human resource management, safety and health 
and contract management are also included in the FM scope (Atkin and Brooks 2009).  
 
The integration of sustainability measures in FM practices can bring substantial benefits such as 
energy savings, waste reduction, financial return and community wellbeing, which all correspond to 
the ‘triple bottom line’ of sustainable development (Hodges 2005; Lai and Yik 2006; Nielsen et al. 
2009). The need for sustainable practices in FM focusing on the development of new ways of 
working to meet the sustainability assessment criteria, as well as for the up-skilling of facility 
managers to conduct changing tasks, is increasingly important. Nielsen et al. (2009) believe there is 
a growing demand for integrating sustainable measures in building operations as more and more 
facility managers and building owners are showing interest in sustainability initiatives.  
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Elmualim et al. (2008) suggested that facility managers can enhance the sustainability agenda 
through the life-cycle of built facilities from design through construction to demolition, with a 
particular focus on the operational phase. For example, they can influence the design process which 
can in turn produce buildings that are: (a) better suited to meeting business needs, (b) more 
attractive to clients, (c) easier to commission and maintain, (d) easier to control and manage, (e) 
more cost-effective to operate, and (f) better able to respond to occupant needs (Jaunzens et al. 
2001). According to Elmualim et al. (2008), sustainability can be included during operational 
phases in the maintenance and repair of the physical fabric of the site, such as obtaining resources 
based on sustainability criteria, ensuring that sustainability extends through the supply chain, 
minimising waste and disposing of it responsibly, and reducing energy demands. Consequently, the 
role of the facility manager has grown to encompass activities such as waste minimisation, 
recycling initiatives, energy management and utility reduction to meet the sustainability 
expectations of customers and clients (Shah 2007).  
 
Despite the opportunity to make real and tangible differences by driving the sustainability agenda 
forward, the FM profession at present does not have easy access to the specialist knowledge, tools 
and supporting case study materials necessary to make it a reality (Elmualim et al. 2009). Research 
to date on sustainability in FM has primarily focused on approaches, opportunities, benefits, 
barriers and stakeholder commitment (Elmualim et al. 2010; Hodges 2005; Nielsen et al. 2009; 
Shah 2007; Wyatt et al. 2000). Elmualim et al. (2008, 2009, 2010) have repeated suggested that 
there is a degree of deficiency in FM personnel’s capabilities, skills and up-to-date knowledge  
Because of this, their ability to effectively contribute to the sustainability agenda is compromised. 
Table 1 summarises the main issues and challenges facing the FM sector in the bid to incorporate 
sustainability into FM practices. 
 
(INSERT TABLE 1) 
 
It is therefore important to investigate the issue of capabilities and skills in order to support the 
implementation of sustainability in the FM sector. Compared to past research efforts, which have 
focused primarily on external aspects (e.g. the development of guidelines, technical manuals and 
knowledge portals), this research focuses on internal aspects with a people-centred orientation (e.g. 
capabilities, skills and personal motivations).  
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3. Capabilities to Implement Sustainability in Facilities Management 
 
The literature presents various definitions of “capabilities” from different perspectives, including 
the organisational context and the people context. In the organisational context, Dutta et al. (2005) 
define capabilities as a way in which a firm deploys resources to generate value and achieve 
organisational objectives. In the people context, Lessmann and Rauschmayer (2013) define people 
capabilities as the resources that a person has and the ability to use these resources in order to 
achieve their functions. Previous research has highlighted the importance of personnel and 
organisational capabilities in achieving sustainability goals. These capabilities will help ensure that 
sustainability principles form part of management’s priorities and encourage the implementation of 
sustainable practices (Gloet 2006; van Kleef and Roome 2007). Human resources have a crucial 
role in stimulating the accomplishment of the organisation’s sustainability goals (Boudreau and 
Ramstad 2005; Jabbour and Santos 2008). According to Govindarajulu and Daily (2004), human 
resource dimensions are an important factor in ensuring the effectiveness of an environmental 
management system, together with the required technical aspects. Similarly, del Brío and Junquera 
(2003) agree that environmental management is human resource-intensive and depends much on 
the development of tacit skills through the employees’ involvement. All in all, environmental 
management and sustainability efforts are complex processes that require the support of various 
human resources in order to enhance successful implementation. This research focuses on people 
capabilities within the organisational or work-related context due to the promising opportunity that 
such a focus brings to organisational growth and performance. People capabilities is also important 
in transferring existing skills and knowledge to the sustainability agenda endeavour in an 
organisation.  
 
A review of the relevant literature was conducted in order to obtain a holistic view on all aspects of 
people capabilities in relation to the promotion of sustainability. The results of the review are 
presented in Table 2.  
 
(INSERT TABLE 2) 
 
Following the review, 60 factors were grouped into five categories based on Wiek et al.’s (2011) 
classification for a similar application, namely, interpersonal capabilities, system thinking 
capabilities, anticipatory capabilities, normative capabilities and strategy capabilities. In this 
research context, interpersonal capability relates to enabling FM personnel to resolve issues and 
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respond to challenges in sustainability applications. System thinking is about being able to analyse 
complex systems across the three pillars of sustainability (namely, the economic, environmental 
and social pillars) and over different scales. The anticipatory capability can facilitate the analysis 
and evaluation of sustainability actions and consequences. Normative capability refers to a person’s 
ability to map, apply and resolve sustainability values and to reflect on the personally-held 
principles that should either be discarded or maintained to sustain the balance of nature. Finally, 
strategic capability contributes to the specific implementation of sustainability strategies in an 
organisation.  
 
This typology reflects the classification of previously identified people capabilities for the 
facilitation of the sustainability agenda. Since these capabilities have been identified through wide 
ranging sustainability considerations from a variety of perspectives and experiences, there is a need 
to identify the aspects that are most relevant to the FM context. Additionally, it is necessary to 
establish their relative importance and ranking. For these purposes, a questionnaire survey was 
conducted among FM professionals in Australia and Malaysia. 
   
4. Research Method and Approaches 
 
A research paradigm is the theoretical framework through which a researcher determines what view 
is adopted and their approach to questioning and discovering (Fellows and Liu 2008). The research 
paradigm will influence the research strategy and methods (Saunders et al. 2009). There are four 
different views of the research paradigm in social science research: the post-positivist, 
constructivist, advocacy/participatory, and pragmatist worldview (Creswell 2009). The most 
suitable philosophical position for the present research is pragmatism as it focuses on a problem 
and on deriving knowledge about the problem in order to establish a solution.  
  
 
As the main research query investigation, a questionnaire survey was conducted to investigate the 
opinions of FM practitioners regarding the 69 factors identified from the literature review. During 
the questionnaire design, a process of synthesis and compilation was conducted, resulting in the 
consolidation of the identified factors to 60 factors. These factors were then validated through a 
pilot survey with six industry experts and academics before distribution to the respondents. The 
questionnaire consisted of four parts (Table 3).  
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(INSERT TABLE 3) 
 
The survey population included consultants, contractors, government agency officials, developers, 
building owners, real estate agents and academics who were involved directly in the FM sector in 
Australia and Malaysia. The respondents were selected among the committee members of the 
Facilities Management Association of Australia (FMA), Tertiary Education Facilities Management 
Association (TEFMA) and Malaysian Association of Facilities Management (MAFM). The FMA 
and MAFM are the leading professional institutions for FM practice in Australia and Malaysia, 
respectively. The committee members’ details are available on these professional institutions’ 
websites. The questionnaire design focused on the FM work routines and technical roles and 
actions of the facility managers without specific reference to cultural, religious or political 
differences. It was found through the pilot study that the typical professional conduct of the facility 
managers in the two countries was quite similar, despite the different cultural environments and 
economic systems in which they operate.  
 
In the questionnaire survey, a Likert five-point scale was employed to quantify responses so that 
statistical analysis could be undertaken. The level of significance was based on the respondents’ 
professional judgement on a given scale which consisted of: 1 = “very insignificant”, 2 = 
“insignificant”, 3 = “neutral”, 4 = “significant” and 5 = “very significant”. Respondents were asked 
to consider the importance of the people capability factors based on project-level considerations in 
their professional experience. Mean importance ratings were calculated to identify the most 
significant factors among the identified variables.  
 
This research also employed descriptive statistics to analyse the survey results on the critical PCap 
factors. Prior to proceeding with the analysis, the Cronbach’s alpha values were calculated using 
SPSS Statistics software to test the internal consistency of the scale in providing appropriate ratings 
for the listed factors. Data reliability was set at α ≥ 0.7 as recommended in the literature (Yip and 
Poon 2009). According to Pallant (2010), a value greater than 0.7 will be regarded as being 
sufficient but a value above 0.8 is often preferred. In this research, the Cronbach’s alpha value for 
potential PCap factors in enhancing sustainability in the FM sector was 0.963, which showed the 
strong internal consistency of the scale used and suggested reliable data had been obtained. 
Kendall’s coefficient of concordance (W) was then calculated in order to determine the associations 
among the critical PCap factors identified. If W was 1, it meant that all the respondents were 
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undivided and the same order of factors was assigned. In contrast, there was no agreement among 
the respondents if W was 0.  
 
In addition, the non-parametric Kruskal–Wallis one-way ANOVA test was conducted to test 
whether there were statistically significant divergences between each group of professionals 
regarding the relative significance of the critical PCap factors identified. This study did not employ 
the matched parametric testing method since the variables were measured by an ordinal scale and 
were not in the normal distribution. The results of the Kruskal–Wallis test were interpreted by the 
chi-square (χ2) which represents the rating distribution of the questionnaire. If the p-value was less 
than 0.05, it meant there was a significant difference in the mean ranks of the PCap factors between 
the groups. A Mann–Whitney test was then used to further investigate which factors were 
significantly different from each other across group types. The Mann–Whitney test is helpful to 
compare differences in the relative significance of factors between independent groups (Pallant 
2010). 
  
5. Data Analysis and Key Findings from the Questionnaire Survey 
 
5.1 Sample characteristics and reliability of the questionnaire 
 
Out of the 134 survey requests sent, the total number of valid initial responses received was 52, 
with 32 and 20 responses received from Australian and Malaysian respondents, respectively. This 
represented a response rate of 36%. The response rate is important in the survey research because a 
low response rate will reduce the size of the sample which can be analysed and may represent 
different body of opinion from those who did respond (Fellows and Liu 2008). According to 
Baruch and Holtom (2008), a high rate of non-response can increase the probability of statistical 
biases.  According to Akintoye (2000) and Al-Tmeemy et al. (2011), a response rate in the range of 
20% to 30% is acceptable for construction industry research. In addition, Manfreda et al. (2008) 
found that, on average, web surveys generated an 11% lower response rate compared to other 
methods of questionnaire distribution. Therefore, the response rate for this survey was acceptable 
and considered adequate, particularly when the respondents were among the committee members of 
FM professional institutes. 
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The respondents were classified into five categories of roles in the FM sector, namely, facility 
managers (33%), asset and FM consultants (25%), directors (21%), building engineers (15%), and 
academics (6%) as shown in Figure 1.  
 
(INSERT FIGURE 1) 
 
 
Table 4 provides a summary of the respondents’ profiles including academic qualifications and 
work experience. The majority of the respondents possessed a tertiary degree at the levels of 
Bachelor (38%) and Master’s (23%). Around 60% of the respondents had more than 10 years’ 
experience in the FM sector; among whom, 24% indicated that they had worked in the FM industry 
for over 21 years. It was expected that the participation of a high percentage of highly experienced 
respondents with diverse backgrounds could yield highly credible  results. However, this study only 
reporting the view from highly experienced FM personnels and did not represent the view of junior 
personnels,occupational group and also the positions of the respondents.  
 
(INSERT TABLE 4) 
 
5.2 Ranking of the critical PCap factors 
 
In order to identify the criticality of the PCap factors, the mean value of each factor was calculated. 
Twenty-three factors were finally selected as the critical PCap factors with a mean value ≥ 4.00 
(“significant”). Table 5 shows the mean values, standard deviations and rankings of the 23 factors. 
In addition, the uniformity of the standard deviation (all below 1.0) demonstrated data accuracy in 
the research. 
 
(INSERT TABLE 5) 
 
 
In order to examine whether all of the respondents ranked the 23 critical PCap factors in a similar 
order, Kendall’s coefficient of concordance was calculated. The coefficient value for the critical 
factors was 0.043 < 0.05, which showed statistically that the respondents had significantly different 
preferences in ranking the PCap factors. 
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5.3 Agreement on the critical PCap factors 
 
Five groups of respondents (i.e. directors, engineers, facility managers, academics/researchers, asset 
and FM consultants) were involved in the survey. To investigate the possible differences in PCap 
factor rankings across the different professions, the Kruskal–Wallis one-way ANOVA was used. 
The test result showed that there were no significant differences between the various groups of 
respondents for 21 out of the 23 PCap factors, as summarised in Table 6. Two factors, namely, 
“Understand the organisation’s financial strategy” (Factor S1) and “Understand the design and 
construction issues related to FM practices” (Factor S3) showed minor differences across the 
respondents’ rankings. This test also showed that the opinion of the directors (G1) was different 
from the opinion of the other groups regarding the significance of these two factors. There is a 
possibility that the directors were able to better understand the importance and appreciate the 
context of these two factors since they are responsible for managing the whole organisation at both 
operational and strategic management levels. This view is supported by the findings of Hodges 
(2005). 
 
(INSERT TABLE 6) 
 
The Mann–Whitney test explores the differences between two independent groups on continuous 
measures. The score on the continuous variable for two comparable groups is converted to ranks in 
order to assess whether or not the ranks differ significantly. The test results in this study are shown 
in Table 7.  
 
The test revealed that the engineers (G2) had different opinions on the significance level of the 
ability to “understand the organisation’s financial strategy” compared to directors (G1) and asset 
and FM consultants (G5). It is believed that directors and consultants focus more on the financial 
components and strategies of a project, while the engineers focus more on the physical activities. 
For the “Understand the design and construction issues related to FM practices” factor, significant 
differences also existed between directors, facility managers and asset and FM consultants. This is 
possibly because facility managers and consultants are heavily involved in the early stage of the 
design and construction of facilities (Hodges 2005); hence, they have more knowledge on the 
design and construction issues related to FM practices.  
 
(INSERT TABLE 7) 
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The results of the above tests suggested that although all 23 PCap factors were regarded as the most 
relevant and significant for FM practices, stakeholders with different roles and responsibilities may 
have different views and opinions on motivating the implementation of sustainability measures.  
 
5.4 Discussion of survey results 
 
The research findings suggested that the most important factor was “Understand the life-cycle cost 
(LCC) and total cost of ownership (TCO) technique” (Factor S2), followed by “Understand the 
whole-life value concept” (Factor S10). These two factors echo the view put forward by Hodges 
(2005) that facility managers need to recognise the importance of the lifecycle cost concept. 
Operation and maintenance incurs a significant level of expenses in the overall cost of building 
assets and is regarded as a driving force of sustainable practice (Fuller 2010; Hodges 2005; Shah 
2007). Both of these two top factors can contribute to the sustainability agenda in the strategic 
capability category.  
 
Factors in the interpersonal capability category, such as “Ability to work across disciplines” (Factor 
P6), “Ability to motivate other stakeholders” (Factor P5) and “Self-motivated” (Factor P4) (refer to 
Table 5) also received a high ranking from the respondents. This finding is in line with the findings 
in several studies on the importance of this category in enhancing sustainability (Barth et al. 2007; 
Sexton and Barrett 2003; Sterling and Thomas 2006), which emphasises that solving sustainability 
issues and generating sustainability opportunities requires strong collaborations as well as 
negotiation skill among the stakeholders.  
 
Factors in the anticipatory category such as “Take a long-term perspective” (Factor A3) (with a 
ranking of 5) and “Identify short-term and long-term consequences of any decision/plan” (Factor 
A1) (with a ranking of 7) are also regarded as highly important factors for the integration of 
sustainability in FM practices. It is essential to be able to think beyond the present in order to 
develop different alternatives of action based on present conditions. Through foresighted thinking, 
the potential opportunities and risks can also be identified. Furthermore, such ranking of the PCap 
factors showed a balanced consideration of all aspects of capabilities for the enhancement of 
sustainability in the FM sector.       
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By summarising the above findings, a conceptual model of people capabilities for the promotion of 
sustainability in FM was developed. As shown in Figure 2, four categories were used to classify the 
critical factors: strategic capability, anticipatory capability, interpersonal capability, and system 
thinking capability. None of the PCap factors related to normative capabilities were considered as 
significant factors in order to enhance the sustainability effort in FM since all of these factors had a 
mean score of less than 4.0. Together, these 23 factors offer a foundation to equip FM professionals 
with the skill-set to obtain the right knowledge, education, training and new mindset to boost the 
implementation of the sustainability agenda in FM practices. The framework can serve as the basis 
for coordinating the systematic enhancement of sustainability measures in FM practices. 
 
(INSERT FIGURE 2) 
 
 
6. Conclusion 
 
Previous research on sustainability in FM has placed an emphasis on technology-centred solutions. 
People-centred research efforts are few and far between. As societies gain more awareness of 
sustainability issues, industry professionals need to be ready to take on the challenges associated 
with pursuing sustainable practices. People-centred approaches have the potential to assist facility 
managers in this context. However, such approaches often attract different aspects of concern and 
varying levels of consideration due to the diverse professional backgrounds and views of built asset 
stakeholders. The research presented in this paper aims to identify and evaluate the people 
capability factors that can promote sustainability in FM practices through the improvement of 
personnel capabilities, knowledge and skills. Twenty-three critical people capability factors were 
identified and the top ranked ones include “Understand the LCC”, “Understand the whole-life value 
concepts” and “Ability to work across disciplines”. These critical factors represent a combination of 
people capabilities that are important in supporting sustainability measures in FM practices. 
Additionally, these people capability factors can be grouped into four categories, namely, strategic 
capabilities, anticipatory capabilities, interpersonal capabilities and system thinking capabilities. 
The strategic capabilities dimension is particularly important in supporting sustainable FM 
practices, since ten out of the twenty-three identified factors were within this dimension. Based on 
an established capability categorisation, these factors have been encapsulated into a Conceptual 
People Capability framework to provide guidance to FM practitioners for the improvement of their 
core capabilities. A few actions that can be done by FM personnels in the light of the findings 
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reported are be systematic, realistic and detailed in estimating the future flow of real costs and bare 
in mind that the total cost of ownership of an assets is often greater than the initial capital cost.    
This research is ongoing. The identified critical factors are being further investigated in terms of 
factor interdependency and hierarchical significance. A pair-wise comparison survey has been 
conducted to identify the relationships between these critical factors. Interpretive structural 
modelling (ISM) will be used to develop a hierarchical model that will provide further evidence on 
the driving forces among all the identified factors. Following this, a people capabilities framework 
will be formulated and case studies conducted to test, improve and validate the framework. While it 
is not within the scope of the planned research, future work may also focus on the different 
competency levels of the people capabilities, as the roles and work priorities of FM professionals 
evolve. Together, these research efforts will help raise the awareness of industry professionals about 
the potential of capabilities and equip FM practitioners with a mechanism to gain the right 
knowledge, education, training and mindset to enhance the promotion and integration of 
sustainability measures in FM practices.  
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Table 1: Issues and challenges in integrating sustainability with FM practices  
 
No. Challenge/ Issue Author(s) Description 
1 Capability challenges Elmualim et al. (2010) 
Hodges (2005) 
Shafii (2006) 
Shah (2007) 
Yang et al. (2005) 
 
 Lack of capabilities/skills 
 Awareness of building whole-life value  
   Lack of professional capability 
   Lack of capabilities/skills 
 Unwillingness to implement sustainability 
   Lack of competence in managing the changing 
attitude process of people and institutions 
   Diversity of FM roles 
 Undervaluation of contribution to 
organisational success 
2 Knowledge challenges Elmualim et al. (2009) 
Elmualim et al. (2010) 
Hodges (2005) 
Lai and Yik (2006) 
Nielsen et al. (2009) 
Shah (2007) 
 
 Lack of knowledge 
   Limited knowledge regarding environmental 
themes 
   Knowledge chasm 
   Management of sustainability knowledge 
   Low level of knowledge regarding 
sustainability 
   Discrepancy in knowledge  
3 Organisational challenges Elmualim et al. (2010) 
Hodges (2005) 
Nielsen et al. (2009) 
Shah (2007) 
 
 Time constraints  
 Lack of senior management commitment 
   Lack of incentives to create routine planning 
on environmental issues 
 Too little time and few resources to implement 
   Increasing liability 
   Lack of financial support 
4 Authority challenges Bosch and Pearce (2003) 
Nielsen et al. (2009) 
Shah (2007) 
 
 Limited data on local consumption of energy, 
water etc. 
   Performance indicators 
   Lack of guidance documentation 
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Table 2: Summary of potential people capability factors relating to sustainability as identified from 
the literature review 
 
People capability factors References 
Interpersonal capabilities 
Barth et al. (2007) 
Bossink (2002) 
Crofton (2000)  
Hind et al. (2009) 
Kelly (2006) 
Sexton and Barrett (2003) 
Sterling and Thomas (2006) 
Takala (2011) 
Tilbury and Wortman (2004) 
Wiek et al. (2011) 
 
1. Communication skill  
2. Collaboration skills  
3. Generosity  
4. Serious engagement with sustainability agenda 
5. Courage to make changes  
6. Courage to express own voice/opinion 
7. Advanced skill in deliberating and negotiating  
8. Leadership skill  
9. Empathy  
10. Honest and trustworthy 
11. Being open minded/openness 
12. Self-motivated  
13. Able to motivate other people  
14. Understand and possess code of ethics  
15. Creative skill  
16. Innovative skill  
17. Entrepreneurship skill  
18. Cooperative action skill  
19. Conflict resolution skill  
20. Able to work across disciplines  
21. Able to deal with uncertainty  
22. Participatory skills  
23. Competence in the planning and implementation of 
sustainability efforts  
24. Critical thinking and reflection  
25. Decision making skills  
System thinking capabilities  
26. Assess the alternative concepts, designs and methods of 
practices which reflect holistic thinking  
Crofton (2000) 
Sterling and Thomas (2006) 
Takala (2011) 
 
27. Interconnect the ecological, social and economic 
systems with sustainable development principles  
28. Understand holistic/system thinking and analysis  
29. Possess basic understanding of the interaction of natural 
and human systems 
30. Understand the bigger picture of significant aspects of 
sustainable development 
31. Understand the meaning, goal and issues of sustainable 
development  
Anticipatory capabilities  
32. Identify the consequences of any 
decision/process/practice to the three pillars of sustainable 
development  
Barth et al. (2007) 
Crofton (2000)  
Hind et al. (2009) 
Kearins and Springett (2003) 
Kelly (2006) 
Takala (2011) 
Tilbury and Worthman (2004) 
 
33. Identify short- and long-term consequences of any 
decision or plan  
34. Identify direct and indirect consequences to people and 
ecosystems  
35. Able to think for the welfare of future generations  
36. Take a long-term perspective  
37. Vision for a better future  
38. Able to show the degree of global consciousness as a 
consequence of present activities  
39. Ability in foresighted thinking  
Normative capabilities  
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40. Develop understanding of a variety of perspectives, 
values and beliefs and their implications for sustainability  
Barth et al. (2007) 
Burger and Christen (2011) 
Crofton (2000) 
Kelly (2006) 
Sterling and Thomas (2006) 
41. Able to change the thought processes and values to 
develop ecologically sustainable culture  
42. Competency in trans-cultural understanding and 
cooperation  
43. Competency in distanced reflection on individual and 
cultural models 
44. Value the diversity, environment and social justice  
Strategic capabilities  
45. Understand the organisation’s financial strategy  
Hodges (2005) 
Hughes and Laryea (2013) 
Jailoon and Poon (2014) 
Putnam and Price (2005) 
Shah (2007) 
Wang et al. (2014) 
46. Understand LCC and TCO technique  
47. Understand the design and construction issues related to 
FM practice 
48. Develop the organisation’s sustainability strategies  
49. Develop good relationship with the organisation’s top 
management  
50. Familiar with the building systems manual and baseline 
performance of the building 
51. Familiar with the method for tracking building 
performance 
52. Able to monitor and maintain equipment efficiency 
53. Optimise the building and equipment operations 
54. Specify the energy and environmental goals to 
associated suppliers and contractors 
55. Familiar with local utility energy and water efficiency 
programs 
56. Human resource development strategy 
57. Environmental legislation 
58. Procurement strategy 
59. Corporate responsibility management system 
60. Understand whole-life value concept 
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Table 3: Structure of the questionnaire 
 
 Category Questions 
1 General information about 
respondents  
This section collects basic information with which to classify respondents 
e.g. professional roles in FM industry, length of professional experience, type of 
organisation. 
2 People capability factors to 
promote sustainability in the 
FM sector 
This section collects professional opinions to indicate the significance of people 
capability factors in promoting sustainability in FM practices. These people 
capability factors are categorised into five categories: 
 Interpersonal capabilities (25 factors), e.g. communication skills, collaborative 
skills, ability to motivate, leadership skills. 
 System thinking capabilities (6 factors), e.g. valuing environment, global 
consciousness, critical thinking. 
 Anticipatory capabilities (8 factors), e.g. identify short- and long-term 
consequences. 
 Normative capabilities (5 factors), e.g. trans-cultural understanding, 
cooperation. 
 Strategic capabilities (16 factors), e.g. understanding the organisation’s 
financial strategy, understand LCC. 
3 Further comments / issues 
relevant to people capabilities 
This section asks respondents to provide further comments in regard to the 
research topic.  
4 Optional sections This section invites respondents to provide their contact information if they are 
willing to participate in the subsequent case study. 
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Table 4: Respondents’ profiles 
Characteristic Categorisation Frequency (N) Percentage (%) 
Academic background 
Certificate/Diploma 10 19 
Graduate Diploma 6 12 
Bachelor Degree 20 38 
Master’s Degree 12 23 
Doctoral Degree 4 8 
Years of experience in construction 
industry 
Less than 5 years 8 15 
5 to 10 years 5 10 
11 to 15 years 5 10 
16 to 20 years 9 17 
More than 21 years 25 48 
Years of experience in FM sector 
Less than 5 years 14 26 
5 to 10 years 8 15 
11 to 15 years 10 19 
16 to 20 years 8 16 
More than 21 years 12 24 
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Table 5: Ranking of the 23 critical PCap factors for enhancing sustainability measures in FM 
practices 
 
 People capability (PCap) factors Mean Std. 
Dev. 
Rank 
S2 Understand the LCC and TCO technique 4.38 .661 1 
S10 Understand whole-life value concept  4.31 .643 2 
P6 Ability to work across disciplines 4.25 .711 3 
S5 Develop good relationship with the organisation’s top management 4.21 .776 4 
A3 Take a long-term perspective 4.21 .667 5 
S1 Understand the organisation’s financial strategy 4.19 .742 6 
P5 Ability to motivate other stakeholders 4.19 .687 7 
P4 Self-motivated 4.17 .678 8 
ST2 Understand the meaning, goal and issues of sustainable development 4.12 .615 9 
A1 Identify short-term and long-term consequences of any decision/plan 4.12 .583 10 
S8 Ability to optimise the building and equipment operations 4.12 .704 11 
S3 Understand the design and construction issues related to FM practice 4.08 .682 12 
S6 Familiar with the building system 4.06 .752 13 
A4 Vision for a better future 4.06 .752 14 
S4 Develop the organisation’s sustainability strategies 4.04 .656 15 
P1 Communication skills 4.02 .754 16 
P2 Collaboration skills 4.02 .577 17 
P7 Ability to plan and implement sustainability efforts 4.02 .542 18 
A2 Identify direct and indirect consequences to people and ecosystems 4.02 .610 19 
S7 Ability to monitor and maintain equipment efficiency 4.02 .779 20 
S9 Ability to specify the energy and environmental goals to associated 
suppliers and contractors 
4.00 .594 21 
ST1 Understand the bigger picture of significant aspects of sustainable 
development 
4.00 .741 22 
P3 Courage to make changes 4.00 .792 23 
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Table 6: Kruskal–Wallis statistics for 23 critical PCap factors 
Note: df for Kruskal–Wallis test = 4 
G.1-director; G.2-engineer; G.3-facility manager; G.4-academic/researcher; G.5-asset and FM consultant 
* p < 0.05. There were differences between the mean ranks of the PCap factors between respondents’ roles.
People capability (PCap) factors 
Overall 
Rank 
Mean rank for different groups of respondents 
Kruskal
–Wallis 
statistics 
(χ2) 
p-value 
Mean SD G1 G2 G3 G4 G5 
1. Understand the LCC and TCO technique 4.38 .661 1 24.91 32.69 28.74 32.33 19.77 6.112 0.191 
2. Understand whole-life value concept 4.31 .643 2 26.91 28.31 26.18 34.33 23.65 1.806 0.771 
3. Ability to work across disciplines 4.25 .711 3 29.95 25.81 25.79 27.17 24.77 0.979   0.913 
4. Develop good relationship with the organisation’s top 
management 
4.21 .776 4 25.00 20.25 27.71 34.83 28.12 3.077 0.545 
5. Take a long-term perspective 4.21 .667 5 25.36 19.19 25.26 36.17 31.35 5.936 0.204 
6. Understand the organisation’s financial strategy 4.19 .742 6 33.00 13.00 24.41 28.33 31.62 12.196 0.016* 
7. Ability to motivate other stakeholders 4.19 .687 7 31.50 20.00 26.26 15.83 29.04 5.450 0.244 
8. Self-motivated 4.17 .678 8 24.82 28.06 25.38 36.67 26.08 2.036 0.729 
9. Understand the meaning, goal and issues of sustainable 
development 
4.12 .615 9 29.64 29.50 24.03 38.50 22.46 5.393 0.249 
10. Identify short- and long-term consequences of any 
decision/plan 
4.12 .583 10 27.36 26.50 26.18 16.33 28.54 2.584 0.630 
11. Ability to optimise the building and equipment operations 4.12 .704 11 21.36 31.75 29.94 23.00 23.92 4.543 0.337 
12. Understand the design and construction issues related to FM 
practice 
4.08 .682 12 36.00 27.13 24.29 31.33 19.85 9.746 0.045* 
13. Familiar with the building system 4.06 .752 13 24.00 29.81 30.62 31.17 20.12 5.627 0.229 
14. Vision for a better future 4.06 .752 14 23.32 27.13 25.62 38.33 27.23 3.001 0.558 
15. Develop the organisation's sustainability strategies 4.04 .656 15 29.00 28.00 20.18 39.67 28.69 8.016 0.091 
16. Communication skills 4.02 .754 16 26.50 22.19 26.15 31.83 28.38 1.631 0.803 
17. Collaboration skills 4.02 .577 17 25.50 23.00 26.85 33.17 27.50 1.852 0.763 
18. Ability to plan and implement sustainability efforts 4.02 .542 18 29.77 22.63 25.68 33.33 25.62 3.210 0.523 
19. Identify direct and indirect consequences to people and 
ecosystems 
4.02 .610 19 23.59 25.88 28.21 25.50 27.35 1.040 0.904 
20. Ability to monitor and maintain equipment efficiency 4.02 .779 20 25.77 30.56 24.50 32.00 25.96 1.511 0.825 
21. Ability to specify the energy and environmental goals to 
associated stakeholders 
4.00 .594 21 28.14 28.94 27.24 26.00 22.77 1.837 0.766 
22. Understand the bigger picture of significant aspects of 
sustainable development 
4.00 .741 22 31.45 26.13 21.82 39.33 25.69 5.972 0.201 
23. Courage to make changes 4.00 .792 23 31.27 26.25 22.71 32.33 26.23 2.983 0.561 
25 
 
 
Table 7: Probability values in Mann–Whitney test on critical PCap factors 
 
Groups 
Probability values in Mann–Whitney U test 
 
Understand the organisation’s 
financial strategy (S1) 
Understand the design and 
construction issues related to the 
FM practice (S3) 
G.1/G.2 .002* .148 
G.1/G.3 .106 .025* 
G.1/G.4 .530 .530 
G.1/G.5 .843 .005* 
G.2/G.3 .056 .609 
G.2/G.4 .067 .632 
G.2/G.5 .005* .209 
G.3/G.4 .638 .382 
G.3/G.5 .162 .354 
G.4/G.5 .651 .160 
* The difference between groups is significant at the 0.05 level (2-tailed) 
G.1-director; G.2-engineer; G.3-facility manager; G.4-academic; G.5-asset and FM consultant 
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Director 
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Building 
engineer 
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Figure 1: Distribution of respondents by professional roles  
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Figure 2: Conceptual model of people capabilities in promoting sustainability in FM practices 
 
 
People capability (PCap) factors Category Outcome 
1. Understand the LCC and TCO technique 
2. Understand the whole-life value concept 
3. Develop good relationship with the organisation's top management 
4. Understand organisation’s financial strategy 
5. Ability to optimise the building space and equipment operations 
6. Understand the design and construction issues related to FM practice 
7. Familiar with the building system 
8. Develop organisation's sustainability strategies 
9. Ability to specify the energy and environmental goals to associated 
stakeholders 
10. Ability to monitor and maintain equipment efficiency 
 
1. Take a long-term perspective 
2. Identify short- and long-term consequences of any decision/plan 
3. Vision for a better future 
4. Identify direct and indirect consequences to people and ecosystems 
1. Ability to work across disciplines 
2. Ability to motivate other stakeholders 
3. Self-motivated 
4. Communication skills 
5. Collaboration skills 
6. Ability to plan and implement sustainability efforts 
7. Courage to make changes 
1. Understand the meaning, goal and issues of sustainable development 
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Strategic 
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